A strain that produces new lipopeptide antibiotics is a new species of the genus Actinoplanes for which we propose the name Actinoplanes friuliensis (type strain: HAG 010964). The strain is an actinoplanete actinomycete having cell wall II composition and forming sporangia. Comparisons with Actinoplanes spp. which have similarities with our isolate, including fatty acid analysis, showed that the isolate belongs to a new species. Taxonomic studies and fermentation are presented.
Actinoplanes for which we propose the name Actinoplanes friuliensis (type strain: HAG 010964).
The strain is an actinoplanete actinomycete having cell wall II composition and forming sporangia. Comparisons with Actinoplanes spp. which have similarities with our isolate, including fatty acid analysis, showed that the isolate belongs to a new species. Taxonomic studies and fermentation are presented.
The genus Actinoplanes is one of the most important genera among actinomycetes in the production of secondary metabolites. Gardimycin1} and teicoplanin2) are two reported antibiotics from the genus Actinoplanes. Lipopeptides have been reported from Actinoplanes nipponensis3). The a-glucosidase inhibitor acarbose is similarly a product ofActinoplanes sp.4). In our screening program for new antibiotics active against methicillin-resistant Staphylococcus aureus, a strain that produced a group of new lipopeptide antibiotics (the structure elucidation will be presented in the following paper) was isolated from a soil sample collected in northern Italy in the region of Friuli. This strain contained rnesodiaminopimelic acid in its cell wall and xylose was found as characteristic sugar in whole cell hydrolysates. Thus it is a memberof the family Micromonosporaceae according to the taxonomic proposal of Stackebrandt et al.5\
The colony is typically orange and forms globose sporangia, and so it belongs to the genus Actinoplanes. Studies of similar Actinoplanes species using the methods of the International Streptomycetes Project6) and chemotaxonomic methods lead us to conclude that our strain is a memberof a new species we call Actinoplanes friuliensis sp. nov. The strain has been deposited at the pp.807 -815 German Culture Collection (DSMZ)under number DSM 7358.
Materials and Methods

Isolation
Strain HAG010964 was isolated from a soil sample collected at the garden entrance of a house in the Friuli Province, Italy on June 3, 1987, using the chemotactic method of Palleroni7) and starch-casein-sulfate agar medium recommended by Vobis8).
Bacterial Strains
The strains used in this study are shown in For analysis of whole-cell fatty acid composition we developed a rapid method based on the method of Muller et al.l6 ) and our own database. The strain was incubated in ISP 2 broth for 7 days at 28°C and 1 ml was transferred to the center of a sterile Sartorius filter (SM 1 1 106) placed on an agar medium containing starch (lO g/liter), glucose ( 
Fermentation Analysis
The fermentation was monitored on-line for changes in pH. The fermenter was sampled daily to evaluate growth and product formation. The formation of the compound was monitored with an HPLCsystem. The column used was a Nucleosil 120 RP 18 (120X4.6mm with a 20X4.6 mmprecolumn). A gradient with a potassium phosphate buffer (pH 7.0, lOmM)and acetonitrile was used. The flow rate was between 1.5 and 2ml/minute. With this system crude mixtures of the compoundscould be detected in the culture filtrate. The retention time was between 10 and 20 minute s.
Results
Characteristics of Strain HAG0 10964
Vegetative mycelium developed well on the ISP media tested (Table 2) . Aerial mycelium was not formed and a red soluble pigment was produced on medium ISP 7. After 10 days on ISP 3, sporangia were formed which show an irregular shape with a smooth surface in the scanning electron micrograph. Thesurface of the spores wassmooth. 809 The vegetative mycelium was orange on all the ISP media used. All carbohydrates which were tested could be utilized by the strain HAG 010964 (Table 3 ). The enzymatic activities are shown in Table 4 . Apart from lipase (C14) and a-fucosidase, all reactions with API ZYM were positive, and with API 20E no activities were detected for H2S production, tryptophan deaminase and indole production. Antibacterial activity (Table 5 ) was detectable only with the starch medium, which is also described as a production medium.
Comparison of strain HAG010964 with Actinoplanes brasiliensis FH 2237 (ATCC 25844), "A nipponensis" FH 2241 (ATCC 31145) and A. utahensis FH 2264 (NRRL 12052). After the characterization of all the Actinoplanes species which are listed under the point materials and methods the strains Actinoplanes brasiliensis FH 2237, "A. nipponensis" FH 2241 and A. utahensis FH 2264 show most similarities to the strain HAG010964 basing on data of colony morphology, pigmentation and shape of sporangia, so weused this strains for the comparing studies. Between A. utahensis the strain FH 2264 shows more similarity to HAG010964 than the type strain DSM43147 and therefore we used FH 2264. The strain A. brasiliensis FH 2237 showed yellow-orange substrate mycelium, while the mycelium of the other strains was orange. Also A.
brasiliensis
FH 2237 is the only strain which produceed sparse white mycelium on mediumISP 3. All four strains produced red soluble pigment on ISP 7 but only "A.
nipponensis" FH 2241 also produced brown one on ISP 6. 
Chymotryps in
Phosphatase acid Naphthol-AS -B Iphosphohydrolase a-Galactosidase P-Galactosidase Beside a suitable C-source and phosphate the wild type strain needs a N-source like meat extract or soya peptone and magnesiumions seems to be necessary for a good production of the lipopeptides. In contrast to magnesium calcium salts at lOmM decreased the lipopeptide production to 15%. The strain does not exhibit a strong phosphate or ammonia inhibition.
Amino acids like Lvaline, L-leucine and L-isoleucine or the corresponding keto-acids or acids, which are precursor substances of the fatty acid biosynthesis, lead to an increased production of the desired components of the lipopeptide complex (see Table 7 ). Using L-valine as a precursor the compounds B and D are exclusively produced. Using L-leucine the compounds A and C and by using L-isoleucine the compounds E, F, G and H are produced. With this results it is possible to produce the compounds B and D in a yield of 1.5 g/liter in the medium which has been described above. The time course of the production of this two compounds of the friulimicin/amphomycin complex is shown in Fig 2 Kroppenstedt20). Mycolic acid is absent. In strain HAG 010964 we found m^o-diaminopimelic acid and xylose. The phospholipid type of the strain is PII and the iso-and afttez'sobranched fatty acids are characteristic. A significant cultural marker is the orange substrate mycelium and the absence of aerial mycelium, combined with the production of sporangia on the surface of the colony. Each sporangium contains numerous globose to subglobose spores, which become flagellated in aqueous habitats. In addition the sporangial development which could be studied in SEM showed the branching and septa formation before spore formation indicating affiliation to the genus Actinoplanes (Vobis8)).
The irregular arrangement of the spore chains excludes the former Ampullariella species, which have strict parallel rows of spore chains and distinct rodshaped sporangiospores.
Thus only "A. nipponensis", A.
1. Scanning electron micrograph of sporangia formation of the different Actinoplanes species.
A) strain HAG 010964 grown on ISP 3-agar for 10 days at 28°C (magnification X 10,000). B) strain HAG010964 grown on ISP 3 agar for 14 days at 28°C (magnification X5,000). C) strainA brasiliensis FH 2237 grown on ISP 3 agar for 14 days at 28°C (magnification X5,000). D) strainA utahensis FH 2264 grown on ISP 3 agar for 14 days at 28°C (magnification X 1,500 
